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(54) Fusing device and image forming apparatus

(57) A fusing device (30) includes a first roller (31),
a second roller (32) forming a fusing nip part (N, N1, N2,
Na, Nb) together with the first roller (31), an adjustment
mechanism (72, 75) changing posture of the first roller
(31) between first and second postures, a separation
member (40), a turning mechanism (363, 431, 45), an
abutting member (50), and an isolation mechanism (362).
The turning mechanism (363, 431, 45) turns the separa-
tion member (40) so that the separation member (40)

approaches the first roller (31) when the posture of the
first roller (31) is changed from the second posture to the
first posture. The abutting member (50) abuts on the first
roller (31) to form a gap (G) between the separation mem-
ber (40) and the first roller (31) when the first roller (31)
is in the first posture. The isolation mechanism (362) sep-
arates the abutting member (50) from the first roller (31)
in a process when posture of the first roller (31) is
changed from the first posture to the second posture.
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Description

BACKGROUND

[0001] The present disclosure relates to a fusing de-
vice to fuse a toner image to a sheet and an image forming
apparatus to which the fusing device is applied.
[0002] Fusing devices for image forming apparatuses
include a fusing nip part formed in a manner that a fusing
roller is in press contact with a pressure roller. Pressure
and heat are applied to a sheet when the sheet passes
through the fusing nip part, thereby fusing to the sheet a
toner image transferred to the sheet. Incidentally, toner
melted after the sheet passes through the fusing nip part
may form an adhesive layer. This may cause the sheet
to adhere to the peripheral surface of the fusing roller. In
this case, the sheet may wind around the fusing roller.
In order to prevent such winding, a separation member
is provided downstream of the fusing nip part in the ro-
tation direction of the fusing roller. The separation mem-
ber is arranged close to the fusing roller to separate the
sheet, which starts winding to the fusing roller, from the
fusing roller.
[0003] The separation member includes a plate-
shaped member extending in the axial direction of the
fusing roller. Where the tip end of the plate-shaped mem-
ber is always in contact with the peripheral surface of the
fusing roller, the peripheral surface of the fusing roller
may be scared. If a toner image is fused to a sheet with
the use of the fusing roller of which peripheral surface is
scared, the scar may appear on the toner image. This
scar may cause an image defect. For this reason, a gap
is left between the tip end of the plate-shaped member
and the peripheral surface of the fusing roller. This gap
is formed with the use of an abutting member mounted
on the end of the separation member. The known abutting
member is always in contact with the peripheral surface
of the fusing roller in a non-sheet passing region of the
fusing roller.

SUMMARY

[0004] A fusing device according to the first mode of
the present disclosure includes a first roller, a second
roller, an adjustment mechanism, a separation member,
a turning mechanism, an abutting member, and an iso-
lation mechanism. The first roller rotates about its axis.
The second roller rotates about is axis. The second roller
forms a fusing nip part together with the first roller. The
adjustment mechanism changes posture of the first roller
or the second roller between first posture and second
posture to adjust a nip pressure of the fusing nip part.
The adjustment mechanism sets the first or second roller
in the first posture to allow the first or second roller to be
in press contact with the second or first roller by a first
pressure. The adjustment mechanism sets the first or
second roller in the second posture to allow the first or
second roller to be in press contact with the second or

first roller by a second pressure which is reduced from
the first pressure. The separation member is arranged
downstream of the fusing nip part in a direction of rotation
of the first roller. The separation member includes a plate-
shaped member extending in an axial direction of the first
roller. The turning mechanism turns the separation mem-
ber about an axis parallel to the axial direction of the first
roller. The turning mechanism turns the separation mem-
ber so that a tip end of the plate-shaped member ap-
proaches a peripheral surface of the first roller when the
posture of the first or second roller is changed from the
second posture to the first posture. The abutting member
is mounted on each opposite end of the plate-shaped
member of the separation member. The abutting member
abuts, when the first or second roller is in the first posture,
on the peripheral surface of the first roller in a vicinity of
each opposite end of the first roller to form a gap between
the tip end of the plate-shaped member and the periph-
eral surface of the first roller. The isolation mechanism
allows the abutting member to abut on the peripheral
surface of the first roller when the first or second roller is
in the first posture and separates the abutting member
from the peripheral surface of the first roller in the process
when the posture of the first or second roller is changed
from the first posture to the second posture.
[0005] A fusing device according to the second mode
of the present disclosure further includes a heater of in-
duction heating type in the fusing device according to the
first mode. The heater heats the first roller. The first roller
and the second roller rotate when the first or second roller
is in the first posture. Further, the first and second rollers
rotate when the first or second roller is in the second
posture.
[0006] An image forming apparatus according to the
third mode of the present disclosure includes an image
forming section and a fusing device according to the first
mode. The image forming section transfers a toner image
to a sheet. The fusing device fuses the toner image to
the sheet.
[0007] An image forming apparatus according to the
fourth mode of the present disclosure includes an image
forming section, a fusing device according to the second
mode, a drive section, a mode switching section, and a
controller. The image forming section transfers a toner
image to a sheet. The fusing device fuses the toner image
to the sheet. The drive section drives the first or second
roller. The mode switching section switches an operating
mode of the image forming apparatus between a first
mode and a second mode, the first mode being a mode
in which image formation is performed on a sheet to
cause the sheet to pass through the fusing nip part, and
the second mode being a standby state for image forma-
tion to cause no sheet to pass through the fusing nip part.
The controller controls the adjustment mechanism so that
the first or second roller is in the first posture in the first
mode and so that the first or second roller is in the second
posture in the second mode. Further, the controller con-
trols the drive section so that the first and second rollers
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rotate in the first mode. Furthermore, the controller con-
trols the drive section so that the first and second rollers
rotate in the second mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic cross sectional view showing
an overall configuration of an image forming appa-
ratus according to one embodiment of the present
disclosure. Z
FIG. 2 is an illustration showing a schematic cross
section of a fusing device according to one embod-
iment of the present disclosure.
FIG. 3 is a perspective view of the fusing device ac-
cording to one embodiment of the present disclo-
sure.
FIG. 4 is a perspective view of the fusing device ac-
cording to one embodiment of the present disclosure
when viewed in another direction.
FIG. 5 is an enlarged perspective view of a part V in
FIG. 3.
FIG. 6 is a schematic view showing the positional
relationship between an abutting member and a fus-
ing roller according to one embodiment of the
present disclosure.
FIG. 7 is a perspective view of the obverse side of a
separation member according to one embodiment
of the present disclosure.
FIG. 8 is a perspective view of the reverse side of
the separation member according to one embodi-
ment of the present disclosure.
FIG. 9 is a cross sectional view showing the fusing
roller in a pressure applying posture (first posture)
according to one embodiment of the present disclo-
sure.
FIG. 10 is a cross sectional view showing the fusing
roller in a pressure reducing posture (second pos-
ture) according to one embodiment of the present
disclosure.
FIG. 11 is an enlarged cross sectional view of the
separation member and the abutting member ac-
cording to one embodiment of the present disclo-
sure.
FIG. 12 is a perspective view of an isolation mech-
anism according to one embodiment of the present
disclosure.
FIG. 13 is a perspective view showing a state in
which the separation member is inhibited from turn-
ing in one embodiment of the present disclosure.
FIG. 14 is a perspective view of the fusing device
from which the fusing roller is removed in one em-
bodiment of the present disclosure.
FIG. 15 is a perspective view of the fusing roller and
a movable framework according to one embodiment
of the present disclosure.
FIG. 16 is a perspective view of a main part in FIG. 14.

FIG. 17 is a cross sectional view taken along the line
XVII-XVII in FIG. 14.
FIG. 18A is a schematic illustration for explaining
press contact between the fusing roller and a pres-
sure roller according to one embodiment of the
present disclosure.
FIG. 18B is a schematic illustration for explaining
press contact between the fusing roller and the pres-
sure roller according to one embodiment of the
present disclosure.
FIG. 19A is a schematic illustration for explaining the
relationship between a bulge and the abutting mem-
ber according to one embodiment of the present dis-
closure.
FIG. 19B is a schematic illustration for explaining the
relationship between the bulge and the abutting
member according to one embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0009] Embodiments of the present disclosure will be
described below with reference to the accompanying
drawings. FIG. 1 is a cross sectional view showing an
internal configuration of an image forming apparatus 1
according to one embodiment of the present disclosure.
The image forming apparatus 1 in the present embodi-
ment is a monochrome printer having a copying function.
It is noted that the image forming apparatus according
to the present disclosure is not limited to the monochrome
printer having a copying function.
[0010] The image forming apparatus 1 includes a main
body as a housing substantially in a rectangular parallel-
epiped shape. The main body is a casing to accommo-
date various devices for performing image formation on
a sheet. The main body includes a body housing 11 sub-
stantially in a rectangular parallelepiped shape, a scan-
ner housing 12 substantially in a rectangular parallelepi-
pedal shape, and a joint housing 13. The scanner housing
12 is arranged above the body housing 11. The joint
housing 13 joins the body housing 11 and the scanner
housing 12 together.
[0011] An image forming section 20 for transfer of a
toner image to a sheet is accommodated in the body
housing 11. A fusing device 30 to fuse a toner image to
a sheet is accommodated in the joint housing 13. A scan-
ner unit 17 is accommodated in the scanner housing 12.
The scanner unit 17 optically reads an image on a doc-
ument sheet to generate image data. The main body in-
cludes an in-body discharge section 14. The in-body dis-
charge section 14 is an in-body space surrounded by the
upper surface of body housing 11, the lower surface of
the scanner housing 12, and the left surface of the joint
housing 13. A sheet subjected to image formation is eject-
ed to the in-body discharge section 14.
[0012] The joint housing 13 is arranged on the right
side surface of the main body 10. In the joint housing 13,
a first sheet exit port 154 and a second sheet exit port
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155 arranged above the first sheet exit port 154 are
formed. The first sheet exit port 154 opens toward the in-
body space for ejection of a sheet toward the in-body
discharge section 14. The second sheet exit port 155
also opens toward the in-body space similarly to the first
sheet exit port 154. The bottom of the in-body space is
defined by an in-body discharge tray 141. The in-body
discharge tray 141 is located below the first sheet exit
port 154 and forms the upper surface of the body housing
11. The in-body discharge tray 141 receives a sheet
ejected from the first sheet exit port 154. A sub exit tray
142 is provided above the in-body discharge tray 141.
The sub exit tray 142 is fitted between the first sheet exit
port 154 and the second sheet exit port 155. The sub exit
tray 142 receives a sheet ejected from the second sheet
exit port 155. Further, a sheet to be subjected to duplex
printing is temporarily ejected to the sub exit tray 142 for
switchback conveyance.
[0013] A sheet feed cassette 15 is detachably fitted in
the lower part of the main body. The sheet feed cassette
15 accommodates a sheet to be subjected to image for-
mation. Further, a manual feed tray 16 is provided on the
right side surface of the main body. The manual feed tray
16 is used for manual sheet feed.
[0014] The image forming section 20 includes a pho-
tosensitive drum 21. The image forming section 20 fur-
ther includes an electrostatic charger 22, an exposure
device 23, a developing device 24, a transfer roller 26, a
cleaner 27, and a static eliminator 28, which are arranged
around the photosensitive drum 21. The photosensitive
drum 21 rotates about its axis. Further, the photosensitive
drum 21 has a peripheral surface on which an electro-
static latent image and a toner image are to be formed.
The electrostatic charger 22 uniformly charges the pe-
ripheral surface of the photosensitive drum 21. The ex-
posure device 23 irradiates laser light to the peripheral
surface of the photosensitive drum 21 to form an elec-
trostatic latent image. The developing device 24 includes
a development roller 24A. The development roller 24A
supplies toner to the peripheral surface of the photosen-
sitive drum 21 to develop an electrostatic latent image
formed on the peripheral surface of the photosensitive
drum 21. The developing device 24 is replenished with
toner supplied from a tonner container 25. The transfer
roller 26 forms a transfer nip part together with the pho-
tosensitive drum 21, thereby transferring a toner image
to a sheet from the photosensitive drum 21. The cleaner
27 cleans the peripheral surface of the photosensitive
drum 21 after transfer of a toner image. The static elim-
inator 28 irradiates static eliminating light to the periph-
eral surface of the photosensitive drum 21 after transfer
of a toner image to eliminate static electricity on the pe-
ripheral surface of the photosensitive drum 21.
[0015] The fusing device 30 includes a fusing roller 31
(first roller) in which a heat source is provided and a pres-
sure roller 32 (second roller). The pressure roller 32 forms
a fusing nip part N together with the fusing roller 31. The
fusing device 30 performs fusing to melt toner to a sheet.

Specifically, in the fusing nip part N, the fusing device 30
applies heat and pressure to a sheet to which a toner
image is transferred in the transfer nip part. Thus, the
toner image is fused to the sheet. A sheet subjected to
fusing is ejected from the first sheet exit port 154 or the
second sheet exit port 155 to the in-body discharge sec-
tion 14. The fusing device 30 will be described later in
detail.
[0016] The scanner unit 17 in the scanner housing 12
includes a carriage (not shown) on which an image sen-
sor, a light source, a mirror, etc. (each not shown) are
boarded. The light source irradiates light to a document
sheet. The mirror guides the reflected light from a docu-
ment sheet to the image sensor. A contact glass, on
which a document sheet is to be loaded, is fitted on the
upper surface of the scanner unit 17. Further, the main
body includes a document cover 18 capable of covering
the upper surface of the scanner unit 17. The document
cover 18 can press a document sheet loaded on the con-
tact glass.
[0017] An operating panel 19 is mounted on the front
surface of the scanner housing 12. The operating panel
19 includes a LCD touch panel, a numeric keypad, etc.
to receive input from the user. Through the operating
panel 19, various operating information to the image
forming apparatus 1 is input.
[0018] A sheet conveyance path for conveyance of a
sheet is formed in the interior of the main body. The sheet
conveyance path includes a main conveyance path P1
vertically extending from a part around the lower part to
a part around the upper part of the main body. The main
conveyance path P1 goes through the image forming
section 20 and the fusing device 30. The downstream
end of the main conveyance path P1 is connected to the
first and second sheet exit ports 154 and 155. Further, a
reversed sheet conveyance path P2 extends from the
most downstream end to a part around the upstream end
of the main conveyance path P1. The reversed sheet
conveyance path P2 conveys a sheet from the most
downstream end to the part around the upstream end of
the main conveyance path P1 in duplex printing.
[0019] The sheet feed cassette 15 includes a sheet
accommodating section to accommodate a sheaf of
sheets S. A pickup roller 151 and a sheet feed roller pair
152 are provided around the upper right part of the sheet
feed cassette 15. The pickup roller 151 picks up the up-
permost sheet S of the sheet sheaf on a sheet-by-sheet
basis. The sheet feed roller pair 152 sends out the picked
sheet to the upstream end of the main conveyance path
P1. A sheet loaded on the manual feed tray 16 is also
sent out to the upstream end of the main conveyance
path P1. A registration roller pair 153 is arranged up-
stream of the image forming section 20 in the main con-
veyance path P1. The registration roller pair 153 sends
out a sheet to the transfer nip part with preset timing.
[0020] In order to perform simplex printing (image for-
mation) on a sheet S, the sheet S is sent out from the
sheet feed cassette 15 or the manual feed tray 16 to the
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main conveyance path P1, and a toner image is trans-
ferred to the sheet S in the image forming section 20.
Thereafter, the transferred toner is fused to the sheet S
in the fusing device 30. Then, the sheet S is ejected from
the first sheet exit port 154 onto the in-body exit tray 141.
By contrast, in order to perform duplex printing on a sheet
S, after transfer and fusing are performed on one surface
of the sheet S, a part of the sheet S is ejected onto the
sub exit tray 142 from the second sheet exit port 155.
Then, the sheet S is subjected to switchback conveyance
to be returned to the part around the upstream end of the
main conveyance path P1 via the reverse sheet convey-
ance path P2. Thereafter, the other surface of the sheet
S is subjected to transfer and fusing. Then, the sheet S
is ejected from the first sheet exit port 154 onto the in-
body exit tray 141.
[0021] The configuration of the fusing device 30 will be
described in detail below. FIG. 2 is a schematic cross
sectional view of the fusing device 30. FIG. 2 also shows
a control blocks for the fusing device 30. The fusing de-
vice 30 includes the fixing roller 31 and the pressure roller
32. The fusing device 30 further includes a heater 33 of
induction heating type and a fuser housing 300. The heat-
er 33 heats the fusing roller 31. The fuser housing 300
accommodates the fusing roller 31, the pressure roller
32, the heater 33, etc. An inlet 301 to receive a sheet
(not shown) from the image forming section 20 is formed
in the fuser housing 300. Further, an outlet 302 to send
out a sheet subjected to fusing is formed in the fuser
housing 300. A guide plate 303 to guide a sheet toward
the fusing nip part N is provided at the inlet 301.
[0022] The fusing roller 31 has a rotational axis 31S
(first rotational axis) extending back and forth (perpen-
dicularly to the sheet of FIG. 2). The pressure roller 32
has a rotational axis 32S (second rotational axis) extend-
ing back and forth in parallel to the rotational axis 31S.
The fusing roller 31 and the pressure roller 32 are held
in the fuser housing 300 (movable framework 37 and
fixed framework 36) so as to be respectively rotatable
about the rotational axes 31S and 32S. In the present
embodiment, rotational drive force to rotate the pressure
roller 32 in the clockwise direction is applied to the pres-
sure roller 32. Accompanied by rotation of the pressure
roller 32, the fusing roller 31 follows and rotates in the
anticlockwise direction.
[0023] The fusing roller 31 includes a fusing belt 31A
and an elastic roller member 31B. The fusing belt 31A is
fitted around the roller member 31B with clearance left.
One example of the roller member 31B may be a roller
having a configuration in which an elastic layer is formed
around a metal cored bar serving as a core. The metal
cored bar may be made from SUS, or the like. The ma-
terial for the elastic layer may be a silicon sponge, or the
like. One example of the fusing belt 31A may be an end-
less belt having a multilayered structure including a mag-
netic metal base material, an elastic layer, and a mold
release layer. The magnetic metal base material is ca-
pable of being induction heated. Nickel or the like may

be used as a material for the magnetic metal base ma-
terial. The material for the elastic layer may be silicon
rubber or the like. The material for the mold release layer
may be fluorine based resin or the like. The pressure
roller 32 has a rigidity higher than the fusing roller 31.
One example of the pressure roller 32 may be a roller
including a non-magnetic metal cored bar serving as a
core, an elastic layer, and a mold release layer. Aluminum
or the like may be used as a material for the non-magnetic
metal cored bar. The elastic layer is formed around the
non-magnetic metal cored bar. The material for the elas-
tic layer may be silicon rubber or the like. The mold re-
lease layer may be formed as an outermost layer of the
pressure roller 32.
[0024] The fusing roller 31 is in press contact with the
pressure roller 32. This deforms a part of the peripheral
surface of the fusing roller 31 (fusing belt 31A), which is
in contact with the pressure roller 32, into a concave arc
shape. This contact part serves as the fusing nip part N.
A sheet to be subjected to fusing enters the fuser housing
300 from the inlet 301 and is nipped in the fusing nip part
N. The nipped sheet is conveyed by rotation of the fusing
roller 31 and the pressure roller 32 about the respective
rotational axes 31S and 32S. The sheet is heated and
pressed when passing through the fusing nip part N.
Thereafter, the sheet is conveyed out from the outlet 302.
A separation member 40 is provided downstream of the
fusing nip part N in the rotation direction of the fusing
roller 31. The separation member 40 is a member to pre-
vent a sheet having passed through the fusing nip part
N from winding around the peripheral surface of the fus-
ing roller 31.
[0025] The heater 33 includes a bobbin 331 and a coil
332. The bobbin 331 has a curved shape along the outer
peripheral surface of the fusing roller 31 and is arranged
to face the fusing roller 31. The coil 332 is wound around
the bobbin 331. High-frequency voltage for induction
heating is applied to the coil 332. When the high-frequen-
cy voltage is applied to the coil 332, a magnetic path that
passes through the fusing belt 31A is formed. Accord-
ingly, an eddy current flows in the magnetic metal base
material of the fusing belt 31A to heat the fusing belt 31A.
[0026] For the fusing device 30, a drive motor 71 (drive
section), a nip pressure adjusting motor 72 (part of ad-
justment mechanism), and a controller 73 are provided
additionally. The drive motor 71 generates rotational
drive power to rotate the pressure roller 32 and the fusing
roller 31. The nip pressure adjusting motor 72 generates
drive power to move the fusing roller 31 toward the pres-
sure roller 32 with the rotational axes 31S and 32S kept
in parallel to each other. The nip pressure adjusting motor
72 adjusts the nip pressure of the fusing nip part N.
[0027] When image formation is actually performed on
a sheet (image formation mode), that is, when a sheet
passes through the fusing nip part N, the fusing roller 31
or the pressure roller 32 takes a pressure applying pos-
ture (first posture). When the fusing roller 31 or the pres-
sure roller 32 is in the pressure applying posture, the
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fusing roller 31 is in press contact with the pressure roller
32 by a first pressure, thereby forming the fusing nip part
N with a predetermined nip width. By contrast, when the
image forming apparatus 1 is under preparation for image
formation (sleep mode), the fusing roller 31 or the pres-
sure roller 32 takes a pressure reducing posture (second
posture). When the operating panel 19 receives an in-
struction for image formation in the sleep mode of the
image forming apparatus 1, the operating mode of the
image forming apparatus 1 is switched to the image form-
ing mode to immediately set the image forming apparatus
1 to be in a state capable of performing image formation.
In other words, when the operating mode of the image
forming apparatus 1 is set in the sleep mode, the image
forming apparatus 1 is in a standby state, and no sheet
passes through the fusing nip part N. When the fusing
roller 31 or the pressure roller 32 takes the pressure re-
ducing posture, the fusing roller 31 is in press contact
with the pressure roller 32 by a second pressure which
is reduced from the first pressure. In the present embod-
iment, it is the posture of the fusing roller 31 that is
changed between the pressure applying posture and the
pressure reducing posture.
[0028] The nip pressure adjusting motor 72 generates
drive power necessary for posture change between the
pressure applying posture and the pressure reducing
posture. It is noted that even when the fusing roller 31 is
in the pressure reducing posture, the fusing nip part N is
still formed as will be described later, so that the fusing
roller 31 can follow rotation of the pressure roller 32 to
be rotated.
[0029] The controller 73 is a microcomputer to control
the operation of the fusing device 30. The controller 73
reads out a program to operate so as to have functions
of a roller drive controller 74, a nip pressure adjusting
section 75 (part of the adjustment mechanism), and a
mode switching section 76. The roller drive controller 74
controls the operation of the drive motor 71 to control
each rotation of the fusing roller 31 and the pressure roller
32. The nip pressure adjusting section 75 controls the
operation of the nip pressure adjusting motor 72 to control
posture change between the pressure applying posture
and the pressure reducing posture. The mode switching
section 76 performs control to switch the operating mode
of the image forming apparatus 1 at least between the
image forming mode (first mode) and the sleep mode
(second mode).
[0030] When the mode switching section 76 switches
the operating mode of the image forming apparatus 1
from the sleep mode to the image forming mode, the nip
pressure adjusting section 75 drives the nip adjusting
motor 72 to cause the fusing roller 31 to take the pressure
applying posture. When the mode switching section 76
switches the operating mode of the image forming appa-
ratus 1 from the image forming mode to the sleep mode,
the nip pressure adjusting section 75 drives the nip ad-
justing motor 72 to cause the fusing roller 31 to take the
pressure reducing posture.

[0031] When the mode switching section 76 sets the
image forming mode, the roller drive controller 74 drives
the drive motor 71 to rotate the fusing roller 31 and the
pressure roller 32 at a first linear velocity. By contrast,
when the mode switching section 76 sets the sleep mode,
the roller drive controller 74 drives the drive motor 71 to
rotate the fusing roller 31 and the pressure roller 32 at a
second linear velocity lower than the first linear velocity.
[0032] Control by the roller drive controller 74 is per-
formed to maintain a uniformly heated state of the fusing
belt 31A. If the fusing roller 31 stops in the sleep mode,
only a part of the fusing belt 31A, which faces the bobbin
331, may be heated by the heater 33 of induction heating
type. Where the image forming mode is set in this state,
it may take time to stably distribute the heat in the cir-
cumferential direction of the fusing belt 31A. By contrast,
rotation of the fusing roller 31 even in the sleep mode
can achieve uniform heating of the fusing belt 31A. Ac-
cordingly, when the mode switching section 76 switches
the operating mode of the image forming apparatus 1
from the sleep mode to the image forming mode, a sheet
can be allowed to immediately pass through the fusing
nip part N.
[0033] The hardware configuration of the fusing device
30 will be described next. FIG. 3 is a perspective view of
the fusing device 30. FIG. 4 is a perspective view of the
fusing device 30 when viewed in a viewing direction dif-
ferent from that in FIG. 3. FIG. 5 is an enlarged perspec-
tive view of a part V in FIG. 3. The fusing device 30 further
includes a first conveyance roller 34 arranged in the vi-
cinity of the outlet 302 and a second conveyance roller
that forms a conveyance nip part together with the first
conveyance roller 34. The first conveyance roller 34 is
rotatably held at the fuser housing 300. The fuser housing
300 has a square pole shape long in the back-and-forth
directions. An openable cover member 351 is mounted
on the top of the fuser housing 300. FIG. 3 shows the
state in which the cover member 351 opens the fuser
housing 300. The second conveyance roller 35 is held
by the cover member 351. As shown in FIG. 4, when the
cover member 351 is closed, the second conveyance
roller 35 is in contact with the first conveyance roller 34.
[0034] The separation member 40 is a thin plate-
shaped member substantially in a rectangular shape ex-
tending in the axial direction of the fusing roller 31. In the
vicinity of each opposite end of the fusing roller 31, the
separation member 40 is supported rotatably about its
axis parallel to the rotational axis 31S of the fusing roller
31 by the fuser housing 300. As shown in FIG. 5, a tip
end 41A (tip end of plate-shaped member) of the sepa-
ration member 40 (body portion 41) faces the peripheral
surface of the fusing roller 31 (fusing belt 31A) so that a
gap G is formed between the tip end 41A and the periph-
eral surface of the fusing roller 31.
[0035] When a sheet (not shown) having passed
through the fusing nip part N reaches the gap G with it
winding to the fusing roller 31, the lead edge of the sheet
abuts on the tip end 41A of the separation member 40.
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This separates the sheet from the fusing roller 31. It is
noted that a margin where no toner image is transferred
is present in the lead edge part of a sheet in general.
Accordingly, no toner layer acting as an adhesive layer
is present on the lead edge part of a sheet. Therefore,
the lead edge part of the sheet will not adhere to the
fusing roller 31. Thus, even if a sheet winds around the
fusing roller 31, the lead edge of the sheet floats up from
the peripheral surface of the fusing roller 31, so that the
sheet can be separated from the fusing roller 31 even if
the tip end 41A of the separation member 40 (body por-
tion 41) does not abut on the peripheral surface of the
fusing roller 31.
[0036] Paired abutting members 50 are mounted on
the respective opposite end parts of the separation mem-
ber 40 (opposite end positions of the body portion 41,
which will be described later). The paired abutting mem-
bers 50 form the gap G between the tip end 41A of the
separation member 40 (body portion 41) and the periph-
eral surface of the fusing roller 31. The abutting members
51 each include an abutting portion 51. The abutting por-
tion 51 protrudes more downward than the tip end 41A
of the separation member 40 and toward the center of
the separation member 40. The abutting portions 51 abut
on the peripheral surface of the fusing roller 31 in the
vicinity of the respective opposite ends of the fusing roller
31 to form the gap G. In FIG. 5, reference character T
denotes an abutting point where the shown abutting por-
tion 51 abuts on the peripheral surface of the fusing roller
31.
[0037] FIG. 6 is a schematic illustration showing the
positional relationship between the abutting members 50
and the fusing roller 31. A sheet passing region 31C
where a sheet (not shown) passes is set in the peripheral
surface of the fusing roller 31. Sheet non-passing regions
where a sheet does not pass are set outside the opposite
end parts of the sheet passing region 31C. In other words,
a sheet passing through the fusing nip part N will not
come in contact with the peripheral surface of the fusing
roller 31 in the sheet non-passing regions 31E. The abut-
ting members 50 abut on the sheet non-passing region
31E in the peripheral surface of the fusing roller 31 to
form the gap G between the tip end 41A of the separation
member 40 and the peripheral surface of the fusing roller
31.
[0038] FIG. 7 is a perspective view of the obverse side
of the separation member 40. FIG. 8 is a perspective
view of the reverse side (side facing the peripheral sur-
face of the fusing roller 31) of the separation member 40.
The separation member 40 includes a thin plate-shaped
body portion 41 (plate-shaped member) extending in the
axial direction of the fusing roller 31. The separation
member 40 further includes a holding plate 42 to hold
the body portion 41. The lower edge of the body portion
41 serves as the tip end 41A. The holding plate 42 has
a flat holding surface extending in the axial direction of
the fusing roller 31. The body portion 41 is held in a state
adhering to the flat holding surface, and the tip end 41A

extends downward of the lower end of the holding plate
42.
[0039] An end plate 43 is provided at each opposite
end of the holding plate 42. The end plate 43 will be dis-
cussed with reference to FIG. 16, which is an enlarged
view of one end plate 43, in addition to FIGS. 7 and 8.
[0040] The end plates 43 each are an end portion of
the holding plate 42 which is bent orthogonally to the flat
holding surface. The end plates 43 are supported by side
plate frame members 361 of the fixed framework 36.
Each side plate frame member 361 forms a part of the
fuser housing 300. A support hole 431 (part of turning
mechanism) is formed in each end plate 43. Each support
hole 431 is formed on the based end side (opposite side
to the tip end 41A) of the separation member 40.
[0041] Support pins 363 (support portions or parts of
turning mechanism) protruding from the side plate frame
members 361 are inserted in the support holes 431. The
separation member 40 is supported by means of the sup-
port pins 363 so as to be rotatable about an axis in parallel
to the axial direction of the fusing roller 31. A torsion coil
spring 45 (part of turning mechanism) is arranged in the
vicinity of each support pin 363. One end 451 of each
torsion coil spring 45 engages with a window 365 perfo-
rated in the corresponding side plate frame member 361.
The other end 452 of the torsion coil spring 45 engages
with a hook 432 of the corresponding end plate 43. It is
noted that FIG. 16 shows the state before the other end
452 engages with the hook 432.
[0042] Each torsion coil spring 45 urges to rotate the
separation member 40 about the axes of the support pins
363 in the direction where the tip end 41A approaches
the peripheral surface of the fusing roller 31 (direction
indicated by the arrow R2 in FIG. 16). This sets the tip
end 41A to be close to the peripheral surface of the fusing
roller 31 when the fusing roller 31 is in the pressure ap-
plying posture. It is noted that the support hole 431 is an
oblong hole. Even if the parallel positional relationship
between the tip end 41A of the separation member 40
and the peripheral surface of the fusing roller 31 deviates,
the oblong support holes 431 can allow the position of
the separation member 40 supported by the support pins
363 to be shifted to correct the deviation.
[0043] Protruding pieces 44 (parts of separation mem-
ber which abut on stopper members) protrude from the
upper parts of the respective end plates 43. The protrud-
ing pieces 44 face stoppers 362 (isolation mechanism)
provided on the respective side plate frame members
361 in a state in which the support pins 363 are inserted
in the support holes 431. The stoppers 362 are bent por-
tions of the side plate frame members 361. When the
separation member 40 turns in the direction indicated by
the arrow R2, the protruding pieces abut on the stoppers
362. This can inhibit the separation member 40 from turn-
ing in the direction indicated by the arrow R2.
[0044] The abutting members 50 are mounted on the
end parts 411 of the body portion 41 of the separation
member 40. The body portion 41 is wider than the holding
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plate 42, while each end part 411 of the body portion 41
is substantially the same in width as the holding plate 42.
The butting members 50 are mounted on the holding
plate 42 to extend toward the tip end 41A from the end
parts 411.
[0045] The abutting members 50 will be described be-
low with reference to FIG. 11 as an enlarged cross sec-
tional view of the separation member 40 in addition to
FIGS. 7 and 8.
[0046] Each abutting member 50 includes the abutting
portion 51. The abutting member 50 further includes a
trunk portion 52 in which a screw hole is formed and a
positioning pin 53 protruding from one side of the trunk
portion 52. The abutting portion 51 is a tip end portion of
a suspending piece 54 extending downward from the
trunk portion 52. A receiving hole (not shown) in which
the positioning pin 53 is fitted is formed in the holding
plate 42. A screw hole (not shown) corresponding to the
screw hole of the trunk 52 is also formed in the holding
plate 42. In addition, a mounting hole 412 is formed in a
part of each end part 411 of the body portion 41 which
corresponds to the screw hole of the trunk portion 52 and
the screw hole of the holding plate 42. When the posi-
tioning pins 53 are inserted in the receiving holes of the
holding plate 42, the holding plate 42 provisionally catch-
es the abutting members 50. At the provisional catch, the
screw holes of the trunk portions 52 are positioned at the
screw holes of the holding plate 42. Then, the mounting
screws 421 pass through the screw holes of the trunk
portions 52, the screw holes of the holding plate 42, and
the mounting holes 412, thereby being inserted. Next,
nuts (not shown) are screw inserted in the mounting
screws 421, thereby fixing the main body 41 and the abut-
ting members 50 to the holding plate 42.
[0047] With reference to FIGS. 9-17, description will
be made next about posture change of the fusing roller
31 and turning of the separation member 40 and the abut-
ting member 50 accompanied by the posture change.
FIGS. 9 and 10 are cross sectional views of the fusing
device 30. In detail, FIG. 9 shows a state in which the
fusing roller 31 is in the pressure applying posture. FIG.
10 shows a state in which the fusing roller 31 is in the
pressure reducing posture.
[0048] As shown in FIG. 9, when the fusing roller 31 is
in the pressure applying posture, the rotational axis 31S
of the fusing roller 31 is located at a normal position rel-
ative to the rotational axis 32S of the pressure roller 32.
When the rotational axis 31S of the fusing roller 31 is
located at the normal position, a fusing nip part N1 is
formed. The fusing nip part N1 has a nip width necessary
for fusing in the image forming mode. By contrast, as
shown in FIG. 10, when the fusing roller 31 is changed
in posture from the pressure applying posture to the pres-
sure reducing posturer, the rotational axis 31S shifts to
a release position apart from the normal position relative
to the rotational axis 32S. When the rotational axis 31S
of the fusing roller 31 is located at the release position,
a fusing nip part N2 is formed. The fusing nip part N2 has

a minimum nip width that enables transmission of the
rotational drive force of the pressure roller 32 to the fusing
roller 31 in the sleep mode.
[0049] When the fusing nip part N1 is formed, the fusing
roller 31 is in press contact with the pressure roller 32 by
high pressure to be deformed large. A high speed image
forming apparatus of which linear velocity is high requires
a wide fusing nip width. In turn, the degree of deformation
of the fusing roller 31 is further increased. Continuation
of deformation of the fusing roller 31 may compress and
deform the roller member 31B to change its original
shape, thereby reducing the lifetime of the fusing roller
31. In view of this, in the present embodiment, the fusing
nip part N2 shallower than the fusing nip part N1 is formed
during the time other than the time in the image forming
mode. This can extend the lifetime of the fusing roller 31.
[0050] FIG. 14 is a perspective view of the fusing de-
vice 30 from which the fusing roller fixing roller 31 is re-
moved. FIG. 15 is a perspective view of the removed
fusing roller 31. FIG. 16 is a perspective view of the main
part in FIG. 14. FIG. 17 is a cross sectional view taken
along the line XVII-XVII in FIG. 14. The fuser housing
300 includes a fixed framework 36 and a movable frame-
work 37 movable relative to the fixed framework 36. The
fixed framework 36 holds the pressure roller 32 rotatably
about the rotational axis 32S. The movable framework
37 holds the fusing roller 31 rotatably about the rotational
axis 31S. Moving the movable framework 37 relative to
the fixed framework 36 can achieve posture change of
the fusing roller 31.
[0051] As shown in FIG. 14, the fixed framework 36
includes a pair of front and rear side plate frame members
361 that hold the pressure roller 32. The stoppers 362
and the support pins 363 protrude from the paired side
plate frames 361. The space on the left side of the pres-
sure roller 32 between the paired side plate frames 361
is a space where the fusing roller 31 is to be mounted.
The movable framework 37 includes a pair of front and
rear holding frame members 371 and a horizontal frame
member 372 connected to the paired holding frame mem-
bers 371, as shown in FIG. 15. A shaft pin 373 protruding
outward in the back-and-forth directions is provided on
each holding frame member 371. On the other hand, a
pin receiving portion 364 to which the shaft pin 373 is to
be inserted is formed in each side plate frame member
361. The movable framework 37 is mounted on the fixed
framework 36 so as to be rotatable about the shaft pins
373 pivotally supported in the pin receiving portions 364.
When the movable framework 37 is mounted, the side
plate frame members 361 of the fixed framework 36 face
the corresponding holding frame members 371 of the
movable framework 37 in an adjacent manner.
[0052] A adjustment mechanism 60 including the nip
pressure adjusting motor 72 and a gear mechanism is
mounted on the front side plate frame member 361 of
the fixed framework 36. FIGS. 14 and 4 show the state
when covers 38 cover the side plate frame members 361.
Accordingly, the gear mechanism is not exposed in FIGS.
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14 and 4. The adjustment mechanism 60 moves the mov-
able framework 37, that is, turns the movable framework
37 about the shaft pins 373 to move the rotational axis
31S of the fusing roller 31 in parallel to the rotational axis
32S of the pressure roller 32. Thus, the posture of the
fusing roller 31 is changed between the pressure apply-
ing posture and the pressure reducing posture. It is noted
that the gear mechanism has a function of transmitting
drive power that the nip pressure adjusting motor 72 gen-
erates to the movable framework 37 to turn the movable
framework 37 about the shaft pins 373.
[0053] When the fusing roller 31 is in the pressure ap-
plying posture, as shown in FIG. 9, the adjustment mech-
anism 60 sets the position of the movable framework 37
so that the rotational axis 31S is located at the normal
position relative to the rotational axis 32S. When the pos-
ture of the fusing roller 31 is changed from the pressure
applying posture to the pressure reducing posture shown
in FIG. 10, the adjustment mechanism 60 turns (moves)
the movable framework 37 about the shaft pins 373 in
the direction indicated by the arrow R1 to shift the rota-
tional axis 31S from the normal position to the release
position relative to the rotational axis 32S.
[0054] FIG. 11 is an enlarged cross sectional view of
the separation member 40 and one abutting member 50.
In FIG. 11, the solid line indicates the position of a pe-
ripheral surface 31H of the fusing roller 31 (fusing belt
31A) when the fusing roller 31 is in the pressure applying
posture. By contrast, the two-dot chain line indicates the
position of the peripheral surface 31H of the fusing roller
31 when the fusing roller 31 is in the pressure reducing
posture. When the fusing roller 31 is in the pressure ap-
plying posture, the columnar abutting portion 51 of each
abutting member 50 abuts on the peripheral surface 31H
of the fusing roller 31. This forms the gap G between the
tip end 41A of the separation member 40 and the periph-
eral surface 31H of the fusing roller 31.
[0055] By contrast, when the fusing roller 31 is in the
pressure reducing posture, the abutting portion 51 of
each abutting member 51 does not abut on but separates
from the peripheral surface 31H of the fusing roller 31 by
a distance D1. This is because the separation member
40 does not fully follow the movement of the fusing roller
31 accompanied by posture change from the pressure
applying posture to the pressure reducing posture. Spe-
cifically, an isolation mechanism is provided in the fusing
device 30. The isolation mechanism allows the abutting
portion 51 of each abutting member 50 to abut on the
peripheral surface 31H of the fusing roller 31 when the
fusing roller 31 is in the pressure applying posture (first
posture), while separating each of the abutting portion
51 from the peripheral surface 31H of the fusing roller 31
in the process of posture change of the fusing roller 31
from the pressure applying posture to the pressure re-
ducing posture (second posture). When the abutting por-
tion 51 of each abutting member 50 abuts on the periph-
eral surface 31H of the fusing roller 31, the tip end 41A
of the separation member 40 is close to the peripheral

surface 31H of the fusing roller 31.
[0056] The stoppers 362 provide at the side plate frame
members 361 function as the isolation mechanism in the
present embodiment. As has been described above, the
protruding pieces 44 are formed on the end plates 43 of
the separation member 40. The protruding pieces 44 are
each located at a position where they can interfere with
the corresponding stoppers 362 when the separation
member 40 turns about the support pins 361. The stop-
pers 362 interfere with the protruding pieces 44 in the
process when the adjustment mechanism 60 moves the
rotational axis 31S of the fusing roller 31 from the normal
position to the release position. This can separate the
abutting portions 51 from the peripheral surface 31H of
the fusing roller 31. This point of view will be described
in detail.
[0057] FIGS. 12 and 13 are perspective views showing
the relationship between one stopper 362 and the corre-
sponding protruding piece 44. FIG. 12 shows a state
where the fusing roller 31 is in the pressure applying pos-
ture. In this state, a gap E is present between the stopper
362 and the protruding piece 44, and they are out of con-
tact with each other. FIG. 13 shows a state where the
fusing roller 31 is in the pressure reducing posture. In
this state, the stopper 362 is in contact with the protruding
piece 44 to restrict turning of the separation member 40.
[0058] As shown in FIGS. 16 and 17, the torsion coil
springs 45 urge to turn the separation member 40 about
the axes of the support pins 363 in the direction indicated
by the arrow R2. In other words, the torsion coil springs
45 urge the separation member 40 so that its tip end 41A
goes toward the peripheral surface 31H of the fusing roll-
er 31. Thus, the abutting portions 51 of the abutting mem-
bers 50 are pushed against the peripheral surface 31H
of the fusing roller 31 when the fusing roller 31 is in the
pressure applying posture. By contrast, when the rota-
tional axis 31S of the fusing roller 31 moves from the
normal position to the release position to move the pe-
ripheral surface 31H of the fusing roller 31 in the direction
indicted by the arrow R1 (FIG. 9), the separation member
40 is turned about the axes of the support pins 363 in the
direction indicated by the arrow R2 by the urging force
of the torsion coil springs 45 so that the tip end 41A follows
the movement of the rotational axis 31S of the fusing
roller 31.
[0059] However, when the separation member 40
turns in the direction indicted by the arrow R2 to some
extent, the protruding pieces 44 interfere with the stop-
pers 362. That is, only by the gap E between the stoppers
362 and the protruding pieces 44, the separation member
40 can turn in the direction indicated by the arrow R2 to
allow the tip end 41A to follow the movement of the pe-
ripheral surface 31H of the fusing roller 31, as shown in
FIGS. 16 and 17. However, upon interference of the pro-
truding pieces 44 with the stoppers 362, the separation
member 40 following the movement of the peripheral sur-
face 31H of the fusing roller 31 is inhibited from turning.
The adjustment mechanism 60 moves the movable
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framework 37 even after the protruding pieces 44 inter-
fere with the stoppers 362. Accordingly, the abutting por-
tions 51 of the abutting members 50 are separated from
the peripheral surface 31H of the fusing roller 31.
[0060] As described above, in the present embodi-
ment, the stoppers 362 inhibit the movement of the tip
end 41A of the separation member 40 following the move-
ment of the peripheral surface 31H of the fusing roller 31
(turning of the separation member 40) in the process
when the rotational axis S31 of the fusing roller 31 shifts
from the normal position to the release position. This can
separate the abutting members 50 from the fusing roller
31. In other words, shift of the rotational axis 31S of the
fusing roller 31 is linked to separation of the abutting
members 50 from the peripheral surface 31H of the fusing
roller 31, thereby ensuring separation of the abutting
members 50 from the peripheral surface 31H of the fusing
roller 31. Further, the simple configuration in which the
protruding pieces 44 of the separation member 40 abut
on the stoppers 362 can link the shift of the rotational
axis 31S of the fusing roller 31 to the separation of the
abutting members 50 from the fusing roller 31.
[0061] The image forming apparatus 1 according to
the present embodiment has the above described con-
figuration to cause the abutting members 50 not to always
abut on the peripheral surface 31H of the fusing roller 31
(fusing belt 31A). That is, when the fusing roller 31 is in
the pressure applying posture in the image forming
mode, the abutting portions 51 of the abutting members
50 abut on the peripheral surface 31H of the fusing roller
31 to form the gap G between the tip end 41A and the
peripheral surface 31H of the fusing roller 31. By contrast,
in the process of posture change of the fusing roller 31
to the pressure reducing posture in the sleep mode, the
abutting portions 51 separate from the peripheral surface
31H of the fusing roller 31. As has been described above,
the roller drive controller 74 rotates the fusing roller 31
even in the sleep mode to uniformly heat the fusing belt
31A. While, the abutting portions 51 do not abut on the
peripheral surface 31H of the fusing roller 31 in the sleep
mode. Accordingly, in the sleep mode, the peripheral sur-
face 31H of the fusing roller 31 can be prevented from
being worn out. Wearing out of the fusing roller 31 may
be caused by abutment of the abutting portions 51 on
the peripheral surface 31H of the fusing roller 31. Accord-
ingly, wearing out of the fusing belt 31 A can be reduced
as a whole at the abutting points thereof on the fusing
belt 31A. Thus, the lifetime of the fusing belt 31A can be
extended.
[0062] Preferable arrangement of the stoppers 362, in
other words, preferable setting of the gap E will be de-
scribed next. FIGS 18A and 18B are schematic illustra-
tions for explaining press contact between the fusing roll-
er 31 and the pressure roller 32. The fusing roller 31
includes the elastic roller member 31B and the fusing
belt 31A, as shown in FIG. 18A. The fusing belt 31A is
fitted around the roller member 31B with clearance C left.
The clearance C is effectively present in a non-heating

state although it substantially disappears when the roller
member 31B is heated to be thermally expanded.
[0063] By contrast, as shown in FIG. 18B, the pressure
roller 32 presses and deforms the roller member 31B.
When the fusing roller 31 is in press contact with the
pressure roller 32, the peripheral surface of the fusing
roller 31 is recessed in an arc shape to form the fusing
nip part N with a predetermined nip width. When the fus-
ing roller 31 is in press contact with the pressure roller
32, the presence of the clearance C results in formation
of bulges each of which is a part of the fusing belt 31A
swelling on the peripheral surface of the roller member
31B.
[0064] FIGS 19A and 18B are schematic illustrations
for explaining the relationship between the bulges and
one abutting member 50. FIGS. 19A and 19B show the
process of the fusing roller 31 gradually pushing the pres-
sure roller 32.
[0065] FIG. 19A shows a state in which a fusing nip
part Na with a contact depth T1 is formed. The state of
the fusing roller 31 being in the pressure reducing posture
transfers to the state of it pushing the pressure roller 32,
thereby forming the fusing nip part Na. The contact depth
T1 of the fusing nip part Na is larger than the contact
depth of the fusing nip part N2 formed when the fusing
roller 31 is in the pressure reducing posture and is smaller
than the contact depth of the fusing nip part N1 formed
when the fusing roller 31 is in the pressure applying pos-
ture.
[0066] At this time, bulges B1, each of which is a part
of the fusing belt 31A swelling in a convex shape, are
formed on each opposite side of the fusing nip part Na
in the circumferential direction of the fusing roller 31.
Each bulge B1 is formed in a manner that the clearance
C is compressed at the fusing nip part Na to displace the
space of the clearance C sideward of the fusing nip part
Na. A hollow F in a convex shape is formed in the back
of each bulge B1. Accordingly, the bulge B1 cannot be
supported by the peripheral surface of the roller member
31B. The bulge B1 swells gradually largely as pushing
of the fusing roller 31 progresses.
[0067] Thereafter, as pushing of the fusing roller 31
against the pressure roller 32 further progresses to in-
crease the size of each bulge B1 to some extent, the
bulge B1 moves away from the fusing nip part Na in the
circumferential direction of the fusing roller 31. FIG. 19B
shows a state when pushing of the fusing roller 31
progresses until a fusing nip part Nb with a contact depth
T2 deeper than the contact depth T1 is formed. The con-
tact depth T2 of the fusing nip part Nb approximates the
contact depth of the fusing nip part N1 formed when the
fusing roller 31 is in the pressure applying posture. The
comparatively large hollow F is formed on the back of
each grown bulge B2. The hollow F (bulge B2) moves
away from the fusing nip part Nb.
[0068] The abutting portion 51 of each abutting mem-
ber 50 abuts on the peripheral surface of the fusing roller
31 at the predetermined abutting point 51T. When the

17 18 



EP 2 804 052 A1

11

5

10

15

20

25

30

35

40

45

50

55

abutting portion 51 abuts on the corresponding bulge B2,
which is not supported by the peripheral surface of the
roller member 31B, the fusing belt 31A may be damaged.
Specifically, when a force of the abutting portion 51 com-
ing in face contact with the abutting point 51T acts on the
bulge B2 in the process when the bulge B2 passes on
the abutting point 51T, the abutting portion 51 may
squeeze the fusing belt 31A into the hollow F. As a result,
the fusing belt 31A may be damaged.
[0069] In view of the above drawback, the stoppers
362 are preferably provided so that the abutting portions
51 of the abutting members 50 abut on the peripheral
surface of the fusing belt 31A at the abutting points 51T
after one of the bulges B2, which is located downstream
in the direction of rotation of the fusing roller 31, passes
on the abutting points 51T in the process when the rota-
tional axis 31S of the fusing roller 31 moves from the
release position to the normal position. In other words, it
is desirable that the gap E between the stoppers 362 and
the protruding pieces 44 is set so that the abutting por-
tions 51 come in face contact with the peripheral surface
of the fusing roller 31 at the abutting points 51T after the
bulges B1 are formed on the sides of the fusing nip part
Na, as shown in FIG. 19A, and then, the one bulge B2
passes on the abutting points 51T as shown in FIG. 19B.
This can avoid abutting of the bulge B2 swelling out as
the hollow F on the abutting members 50, thereby obvi-
ating damage of the fusing belt 31A, which may be
caused by interference of the abutting members 50 with
the bulge B2.
[0070] As described so far, according to the fusing de-
vice 30 and the image forming apparatus 1 of the present
embodiment, the abutting members 50 are separated
from the peripheral surface of the fusing roller 31 in the
process when the fusing roller 31 changes in posture
from the pressure applying posture to the pressure re-
ducing posture, so that the abutting members 50 do not
always abut on the peripheral surface of the fusing roller
31. Accordingly, wearing out of the peripheral surface of
the fusing roller 31, which may be accompanied by abut-
ment of the abutting members 50 on the peripheral sur-
face of the fusing roller 31, can be reduced, thereby ex-
tending the lifetime of the fusing belt 31A. This can
achieve extension of the lifetime of the fusing roller 31
that forms the fusing nip part N.
[0071] Further, according to the fusing device 30 and
the image forming apparatus 1 of the present embodi-
ment, the abutting members 50 are separated from the
peripheral surface of the fusing roller 31 in the process
when the rotational axis 31S of the fusing roller 31 moves
from the normal position to the release position. In other
words, the movement of the movable framework 37 (shift
of the rotational axis 31S of the fusing roller 31) is linked
to the movement of the abutting members 50, which can
reliably separate the abutting members 50 from the pe-
ripheral surface of the fusing roller 31.
[0072] Moreover, according to the fusing device 30 and
the image forming apparatus 1 of the present embodi-

ment, parts (protruding pieces 44) of the separation
member 40 come in contact with the stoppers 362 when
the rotational axis 31S of the fusing roller 31 moves from
the normal position to the release position, thereby in-
hibiting the separation member 40 from turning. This can
separate the abutting members 50 from the peripheral
surface of the fusing roller 31. Thus, the isolation mech-
anism (mechanism for separating the abutting members
50 from the peripheral surface of the fusing roller 31) can
be achieved with a simple configuration.
[0073] Still further, according to the fusing device 30
and the image forming apparatus 1 of the present em-
bodiment, parts (protruding pieces 44) of the separation
member 40 come in contact with the stoppers 362 when
the rotational axis 31S of the fusing roller 31 moves from
the normal position to the release position, thereby in-
hibiting the separation member 40 urged by the torsion
coil springs 45 from turning. This can separate the abut-
ting members 50 from the peripheral surface of the fusing
roller 31. Thus, the isolation mechanism (mechanism for
separating the abutting members 50 from the peripheral
surface of the fusing roller 31) can be achieved with a
simple configuration.
[0074] Yet further, according to the fusing device 30
and the image forming apparatus1 of the present em-
bodiment, the fusing roller 31 includes the elastic roller
member 31B and the fusing belt 31A fitted around the
roller member 31B. The pressure roller 32 presses and
deforms the roller member 31B of the fusing roller 31.
The abutting members 50 abut on the peripheral surface
of the fusing belt 31A. With this configuration, wearing
out of the peripheral surface of the fusing belt 31A, which
may be accompanied by abutting of the abutting mem-
bers 50 on the peripheral surface of the fusing belt 31A,
can be reduced. Thus, the lifetime of the fusing belt 31A
can be extended.
[0075] Furthermore, according to the fusing device 30
and the image forming apparatus 1 of the present em-
bodiment, the abutting members 50 can be prevented
from abutting on the bulge which cannot be supported
by the peripheral surface of the roller member 31B. Ac-
cordingly, damage to the fusing belt 31A, which may be
caused due to interference of the abutting members 50
with the bulge, can be obviated.
[0076] Still further, according to the fusing device 30
and the image forming apparatus 1 of the present em-
bodiment, the fusing roller 31 rotates not only in the pres-
sure applying posture but also in the pressure reducing
posture. Accordingly, the heater 33 of induction heating
type can be prevented from heating only the same part
of the fusing roller 31, thereby achieving uniform heating
of the fusing roller 31. Specifically, if the abutting mem-
bers 50 abut on the peripheral surface of the fusing roller
31 even when the fusing roller 31 is in the pressure re-
ducing posture, wearing out of the fusing roller 31 may
progress. However, in the present embodiment, since
the abutting members 50 are out of contact with the pe-
ripheral surface of the fusing roller 31 when the fusing
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roller 31 is in the pressure reducing posture, the fusing
roller 31 can be prevented from being worn out.
[0077] In addition, according to the fusing device 30
and the image forming apparatus 1 of the present em-
bodiment, the fusing roller 31 rotates even when the im-
age forming apparatus 1 is in the sleep mode as a standby
state for image formation. Accordingly, the heater 33 of
induction heating type can be prevented from heating
only the same part of the fusing roller 31, thereby achiev-
ing uniform heating of the fusing roller 31. Accordingly,
when the mode switching section 76 switches the oper-
ating mode of the image forming apparatus 1 from the
sleep mode to the image forming mode, a sheet can be
allowed to immediately pass through the fusing nip part
N. Specifically, if the abutting members 50 abut on the
peripheral surface of the fusing roller 31 even when the
fusing roller 31 is in the pressure reducing posture, wear-
ing out of the fusing roller 31 may progress. However, in
the present embodiment, since the abutting members 50
are out of contact with the peripheral surface of the fusing
roller 31 when the fusing roller 31 is in the pressure re-
ducing posture, the fusing roller 31 can be prevented
from being worn out.
[0078] The embodiment of the present disclosure has
been described so far. However, the present disclosure
is not limited to the above embodiment and can be altered
as follows, for example.
[0079] As the first roller, the fusing roller 31 of so-called
single axis type, which is formed in a fashion that the
fusing belt 31A covers the single roller member 31B, is
exemplified in the above embodiment. The first roller may
be a fusing roller of a so-called dual axis type, which is
formed in a fashion that a fusing belt is wound between
an elastic roller member and a heating roller arranged in
close proximity to the heater 33.
[0080] The above embodiment describes an example
in which the fusing roller 31 is mounted on the movable
framework 37, while the pressure roller 32 is mounted
on the fixed framework 36. Rather, the pressure roller 32
may be mounted on the movable framework 37, and the
fusing roller 31 may be mounted on the fixed framework
36.
[0081] In the above embodiment, the protruding pieces
44 of the separation member 40 urged by the torsion coil
springs 45 abut on the stoppers 362 as the isolation
mechanism and stop. However, this is merely one exam-
ple, and the isolation mechanism may be a mechanism
in which a claw provided at the separation member 40
fits into a groove formed in the fixed framework 36. Al-
ternatively, a retractable member that moves in associ-
ation with movement of the movable flame 37 may inhibit
the separation member 40 from turning.

Claims

1. A fusing device, comprising:

a first roller configured to rotate about its axis;
a second roller configured to rotate about its axis
and to form a fusing nip part together with the
first roller;
an adjustment mechanism configured to change
posture of the first roller or the second roller be-
tween first posture and second posture to adjust
a nip pressure of the fusing nip part, the adjusting
mechanism setting the first or second roller in
the first posture to allow the first or second roller
to be in press contact with the second or first
roller by a first pressure, and setting the first or
second roller in the second posture to allow the
first or second roller to be in press contact with
the second or first roller by a second pressure
which is reduced from the first pressure;
a separation member arranged downstream of
the fusing nip part in a direction of rotation of the
first roller and including a plate-shaped member
extending in an axial direction of the first roller;
a turning mechanism configured to turn the sep-
aration member about an axis parallel to the ax-
ial direction of the first roller, the turning mech-
anism turning the separation member so that a
tip end of the plate-shaped member approaches
a peripheral surface of the first roller when the
posture of the first or second roller is changed
from the second posture to the first posture;
an abutting member mounted on each opposite
end of the plate-shaped member of the separa-
tion member and configured to abut, when the
first or second roller is in the first posture, on the
peripheral surface of the first roller in a vicinity
of each opposite end of the first roller to form a
gap between the tip end of the plate-shaped
member and the peripheral surface of the first
roller; and
an isolation mechanism configured to allow the
abutting member to abut on the peripheral sur-
face of the first roller when the first or second
roller is in the first posture and to separate the
abutting member from the peripheral surface of
the first roller in a process when the posture of
the first or second roller is changed from the first
posture to the second posture.

2. A fusing device according to claim 1, further com-
prising:

a fixed framework configured to hold the second
roller rotatably about its axis; and
a movable framework configured to hold the first
roller rotatably about its axis and to move relative
to the fixed framework,
wherein the first roller includes a first rotational
axis,
the second roller includes a second rotational
axis,
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the adjustment mechanism:

moves the movable framework to change
the posture of the first roller between the
first posture and the second posture;
sets, when the first roller is in the first pos-
ture, a position of the movable framework
so that the first rotational axis is located at
a usual position relative to the second rota-
tional axis; and
moves, when the posture of the first roller
is changed from the first posture to the sec-
ond posture, the movable framework so that
the first rotational axis shifts to a release
position separated from the normal position
relative to the second rotational axis, and

the isolation mechanism separates the abutting
member from the peripheral surface of the first
roller in a process when the first rotational axis
moves from the normal position to the release
position.

3. A fusing device according to claim 2, wherein
the turning mechanism includes a support portion
provided at the fixed framework, the support portion
supporting the separation member rotatably about
its axis which is parallel to the axial direction of the
first roller,
when the first rotational axis moves from the normal
position to the release position, the separation mem-
ber turns about the supporting portion so that the tip
end of the plate-shaped member follows movement
of the peripheral surface of the first roller accompa-
nied by shift of the first rotational axis,
the isolation mechanism includes a stopper provided
on the fixed framework, and
when the separation member turns about the sup-
porting portion, a part of the separation member
abuts on the stopper to inhibit the tip end of the plate-
shaped member from following the movement of the
peripheral surface of the first roller in a process when
the first rotational axis shifts.

4. A fusing device according to claim 2, wherein
the turning mechanism includes:

a supporting portion provided on the fixed frame-
work and configured to support the separation
member rotatably about its axis which is parallel
to the axial direction of the first roller; and
an urging member configured to urge the sepa-
ration member to turn the separation member
about the supporting portion in a direction in
which the tip end of the plate-shaped member
goes toward the peripheral surface of the first
roller,

when the first rotational axis moves from the normal
position to the release position, the urging member
urges to turn the separation member about the sup-
porting portion so that the tip end of the plate-shaped
member follows movement of the peripheral surface
of the first roller accompanied by shift of the first ro-
tational axis,
the isolation mechanism includes a stopper provided
on the fixed framework, and
when the separation member turns about the sup-
porting portion, a part of the separation member
abuts on the stopper to inhibit the tip end of the plate-
shaped member from following the movement of the
peripheral surface of the first roller in a process when
the first rotational axis shifts.

5. A fusing device according to any one of claims 1-4,
wherein
the first roller is a fusing roller including an elastic
roller member and a fusing belt fitted around the roller
member,
the second roller is a pressure roller configured to
press and deform the roller member, and
the abutting member abuts on a peripheral surface
of the fusing belt.

6. A fusing device according to claim 3 or 4, wherein
the first roller is a fusing roller including an elastic
roller member and a fusing belt fitted around the roller
member with clearance left,
the second roller is a pressure roller configured to
press and deform the roller member,
the abutting member abuts on a peripheral surface
of the fusing belt,
in a process when the fusing roller gradually and
compressively pushes the pressure roller when the
first rotational axis moves from the release position
to the normal position, a bulge, which is a part of the
fusing belt swelling on the peripheral surface of the
roller member, is formed in a vicinity of the fusing nip
part, and the bulge moves away from the fusing nip
part, and
the stopper is arranged so that the abutting member
abuts on the peripheral surface of the fusing belt after
the bulge passes on a position where the abutting
member is to abut on the peripheral surface of the
fusing belt in the process when the first rotational
axis moves from the release position to the normal
position.

7. A fusing device according to any one of claims 1-6,
further comprising:

a heater of induction hating type configured to
heat the first roller,
wherein the first roller and the second roller ro-
tate when the first or second roller is in the first
posture, and rotate when the first or second roll-
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er is in the second posture.

8. An image forming apparatus, comprising:

an image forming section configured to transfer
a toner image to a sheet; and
a fusing device according to any one of claims
1-6 configured to fuse the toner image to the
sheet.

9. An image forming apparatus, comprising:

an image forming section configured to transfer
a toner image to a sheet;
a fusing device according to claim 7 configured
to fuse the toner image to the sheet;
a drive section configured to drive the first roller
or the second roller;
a mode switching section configured to switch
an operating mode of the image forming appa-
ratus between a first mode and a second mode,
the first mode being a mode in which image for-
mation is performed on a sheet to cause the
sheet to pass through the fusing nip part, and
the second mode being a standby state for im-
age formation to cause no sheet to pass through
the fusing nip part; and
a controller configured to control the adjustment
mechanism so that the first or second roller is in
the first posture in the first mode and so that the
first or second roller is in the second posture in
the second mode and to control the drive section
so that the first and second rollers rotate in the
first mode and so that the first and second rollers
rotate in the second mode.
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